Introduction
Breast cancer is a major cause of morbidity and cancer related mortality among women. The prevalence of breast cancer was reported as increasing in most of the Asian countries (Sim et al., 2006; Takiar and Srivastav, 2008; Hirabayashi and Zhang, 2009; Medina et al., 2010; Park et al., 2011) . Malaysia is also sharing the same experience.
The aetiology of breast cancer is largely unknown therefore, there is no definite primary prevention strategy has yet established. The main preventive strategy is focussing on the early detection and early intervention to improve the survival rates.
Despite the increasing incidence, the survival rates of breast cancer patients in many developed countries were substantially improved (Webb et al., 2004; Coleman et al., 2008) . A Study at Nottingham Hospital using Nottingham Prognostic Index (NPI) showed 10 years survival rate among breast cancer patients from this hospital had increased from 55-77% recently (Blamey et al., 2007) .
Study on breast cancer survival rate in this country is scarce. Other than an institutional-based studies by Taib et al. (2011) and Pathy et al. (2011) this country being published. These studies reported that there was an apparent improvement in the survival rate of breast cancer cohort diagnosed in 1993 to 1997 and in 1998 to 2002 in this setting, whereby ethnicity was noted to be a significant prognostic factor. We constructed a population-based breast cancer databases by linking data from the National Cancer Registry, National Health Informatics Centre and National Registration Department and conducted a survival analysis with the primary aim was to determine the survival rates of Malaysian women with breast cancer.
Materials and Methods
We conducted a retrospective cohort study by examining the data on breast cancer patient who were hospitalised in majority of the hospitals in this country. All breast cancer patients diagnosed from 1 st January 2000 to 31 st December 2005 were included in this study. In order to ensure the optimum case ascertainment, data on breast cancer cases were obtained from two sources i.e. Malaysian National Cancer Registry (MNCR) and National Health Informatics Centre (NHIC). The MNCR was established in 1999 and aimed to capture the database of all cancer patients in the country. NHIC based at the Ministry of Health is a centralised data warehouse which collected all the returns from all government hospitals and partially from private hospitals. There were 13,060 patients hospitalised for breast cancer during the study period. The status of the patients whether they were dead or alive at the end of the study period and the date of death were obtained by examining the mortality data from the National Registration Department. The morbidity data were then linked to the mortality data by patient's national identification number which is unique to individual patients.
All patients diagnosed with ICD10 codes C50 series were extracted from those two sources of data and were combined into a single database. This constructed database was then cleaned by cross-validation process among the variables, omitting multiple entries and generating new variables. Males breast cancer and incomplete data entries were excluded from the analysis.
Statistical analysis
Statistical analyses were performed using SPSS version 19.0 (SPSS Inc. Chicago, Illinois, USA). The patient's characteristics were described by percentages. Kaplan-Meier analyses were conducted to estimate overall survival rates. The survival time of a patient is referred to the number of months from the date of diagnosis to the date of the patient died or the date of the end of the study for patients who were still alive or date of loss to followup. The differences in survival between the ethnic and age groups were compared by the log-rank test. Two-tailed p value of <0.05 was considered as statistically significant.
Results
Data on 13,060 female breast cancer cases were gathered from both sources, of which 10,230 (78%) were complete. Only individuals with almost complete data were analysed from which 6268 (61.3%) of the cases were certified death due to the complications of breast cancer. The remainder 3,962 (38.7%) were either died due to other causes, loss to follow-up or alive by the end of the study period.
More than half of the patients were Malay (53.8%) followed by Chinese and Indian with 27.1% and 9.6% respectively. Other Malaysian ethnic group and foreigners constitute 7.7% and 1.9% respectively. The descriptive characteristics of the patients were described in Table 1 . The age distribution of cases during the first admission which was taken as an approximate time of diagnosis is shown in Figure 1 . The peak age of diagnosis was between 40 and 60 years old, with the mean age of 50.6 years old (SD 12.22). The youngest age at diagnosis was 12 years old. About 49% of the cases were premenopausal age group (age less than 50 years old) and 51.3% were menopausal age (age 50 years old and above). Figure 2 showed the Kaplan Meier plot of overall survival function. The overall 5-year survival rate was 49.4% with median survival time of 68.1 months. The overall observed survival rates at 1, 3 and 5 years were 70.8%, 56.9% and 49.4% respectively. The log-rank test :http://dx.doi.org/10.7314/APJCP.2013.14.8.4591 Survival Rate of Breast Cancer Patients In Malaysia: A Population-based Study identified significant difference of 5-year survival rates among the three main ethnic groups (Figure 3) . Table 2 showed that the Indian women have a higher survival rate of 54.2% compared to Chinese women (49.1%) while the Malays recorded the lowest 5-year survival rate of 45.1%. There was also a clear decreasing trend in observed survival with increasing age at diagnosis. We found that women aged less than 50 years old showed significantly better survival compared to women of 50 years old and above (Figure 4 ).
Discussion
The survival of patients with breast cancer depends on three main prognostic variables i.e. stage of the disease during the first diagnosis, size of the tumour, the menstrual status and the histopathology. In addition to that, it is also influenced by other complex underlying factors; the population structures which include the population age structure and ethnicity; socio-economic status, and the availability of effective health care system which include the screening programmes which enhance the early detection of cases and also accessibility to high quality treatment (Hortobagyi et al., 2005; Tan et al., 2007) .
In this cohort study, the overall 5 years survival rate was 49% which was lower than recently published report by Pathy et al. (2011) . They studied on 2545 cohort from two hospital-based and reported the 5-year survival rate of 79. The limitation in comparing with their study is that their cohorts were combined with the cohorts from Singapore. Singapore and Malaysia are varied in terms of population structure, ethnicity, culture and socioeconomic status. Socio-cultural differences in life styles and health practices between the countries and ethnicity may influence their decision in health related matters. These factors may cause the variation in the reported survival rates.
Similarly as reported by Singapore and other Asian countries (Tan et al., 2009; Yip, 2009) , the overall survival is still low as compared to western countries. The increasing 5-year survival rate of more than 80% has been reported in European countries (Berrino et al., 2007) , United Stated (American Cancer Society, 2012) and developed Asian country like Japan (Tsukuma et al., 2006) and Hong Kong (Kwong et al., 2011) .
Ethnicity or race has been documented as an important underlying factor that influence the survival rate in the US and European countries (Joslyn and West, 2000; Bowen et al., 2006; DeSantis et al., 2011; Maskarinec et al., 2011; Ooi et al., 2011) . A review showed women of African descent have relatively lower of breast cancer but higher mortality rate as they exhibit a number of poor prognostic features whereby the genetic expression is one of the factors (Bowen et al., 2006) . The ethnic disparities were also observed among the major ethnic groups in this country (Al-Naggar et al., 2009; Pathy et al., 2011; Taib et al., 2011) . Our study showed that Indian women have a higher 5-year survival rate as compared to Chinese women and the Malays. The Malays showed relatively lowest overall survival rate. The result of this study is not consistent with other studies (Taib et al., 2008; Pathy et al., 2011) that the Chinese had experienced a better survival rate. Their study included patients from Singapore Teaching Hospital, this may explain the discrepancy of the overall survival rate as the majority of their cohorts were Chinese. It has been reported that the Malays tend to present at the advanced stage of the cancer which may explained the lower survival rate as compared to other ethnic groups (Hisham and Yip, 2003; . Delayed presentation was a known and important factor which influenced the prognosis and the survival rate. Some factors such as being a widowed, divorced and those who never perform breast self examination were identified as more likely to delay presentation for seeking treatment (Ghazali et al., 2013) .
The mean age of diagnosis was 50.6 years old. This finding is consistent with the previous studies (Hisham and Yip, 2003; Al-Naggar et al., 2009; Pathy et al., 2011) even though their studies were only on a hospitalbased cancer registry and hospital cases. There was slightly a higher proportion of premenopausal compared to menopausal group of women when they were first admitted to the hospital (which was taken as a proxy of first time diagnosed). Many reported that tumour among the young and older patients are biologically different as it depends on the presence of oestrogen receptor and progesterone receptor positivity/hormone sensitivity, it progresses faster and may present at higher grade during the first diagnosis (Yildirim et al., 2000; Anders et al., 2008; Peng et al., 2011) .
Breast cancer prevention programmes had been introduced by Public Health program, Ministry of Health, Malaysia in conjunction with healthy life style campaign series which was launched in 1990. It was focusing on health education to women of reproductive age group to practice breast self examination (BSE) and the importance of early intervention. It would be beneficial to investigate the temporal changes of survival rate as an impact from those interventions.
The strength of this study is that it is using a population-based data which were collected nationwide. Therefore, this study is novel in providing an overall baseline data on the survival rate of breast cancer patients in Malaysia. However, incomplete or missing data was a great challenge due to the use of the secondary data and registries in constructing the population database. Therefore, we were not able to evaluate the influence of covariates such as stage of cancer at time of diagnosis, the histopathology, the present of hormone receptors and the type of treatment on the survival rate. In addition to that, based on the declared cause of death obtained from the National Registration Department, it is difficult to determine the direct or indirect cause of death related to breast cancer.
In conclusion and recommendation, the overall 5-year survival rate of breast cancer patients among Malaysian women is still low compared to survival rates in developed nations. Ethnicity was an important determinant. It is crucial to further explore the risk factors that affecting the survival rates among the Malaysian patients in order to assist the stake holders in planning and implementing the breast cancer prevention and control programmes. It is therefore necessary to enhance the strategies cancer registry for breast cancer and effort to increase the level of case ascertainment and the completeness of the data. Further research on survival rate is recommended to observe the temporal changes in survival rate among Malaysian breast cancer patients, which reflect the impact of the effectiveness of prevention programmes.
